Introduction
Object Oriented Programming (OOP) [3, 6] is based on the concept of components being assembled together to create a software. The concept is borrowed from the idea of integrated circuits or chips, resistors, capacitors, etc., being brought together on a printed circuit board to form a piece of hardware. The components in hardware can be picked "off-the-shelf", placed on a printed circuit board and then soldered onto it. Similar is the case with OOP where software components, i.e., predefined class definitions stored in a component library are "picked" and "placed" in a program. The "features" and "actions" of the software components, i.e., their properties and methods, respectively, are then used to implement the proposed software. This is the general approach with OOP.
Programmers need to work very fast on a software project to meet project completion deadlines so as to prevent schedule overruns. Besides this they have to maintain quality so that the software remains stable after completion and major changes are not required. For these two aspects, the software components must be readily available to the programmer in the form of a component library. The component library must be accessible to the programmer from anywhere in the programming environment he is working on. This paper examines the problem of the "Activeness" of a component library and develops a software metric [2, 4, 5] called the Component Activeness Quotient (CAQ). The CAQ represents the readiness of a software component library to make components accessible to a programmer to help him achieve his two-fold goals of preventing schedule overruns and maintaining quality for stability [7] of the software.
The paper is organized as follows: The Introduction is given in Section 1. Section 2 describes the recent concept of Activeness and Section 3 defines an OOCL. Section 4 identifies the steps involved in working in an Object Oriented Environment and the problems involved therein. Section 5 gives the factors involved in measuring the Activeness of an OOCL. Section 6 explains the concept of Component Activeness Quotient (CAQ), its advantages, disadvantage and applications. Concluding remarks are given in Section 7, while Section 8 presents relevant references.
Activeness

A Recent Concept.
Activeness is a recent new concept which defines the degree of readiness of a system to respond to the stimuli from the environment in which it exists [1] . Activeness may be related to any living entity or any system which exists in any environment in the universe. The Activeness of vacuum without any stimuli and no system existing in it is nil and beyond the scope of our consideration. In a system which shows some activity but the environment does not give any stimuli, Activeness is said to be closed. A system which is able to give some response to a stimulus is said to have open Activeness [1].
Why does Activeness exist in a system?
The question arises as to why a given system possesses Activeness. The answer is that every system has some "Organizedness (or Capability)" in it, that is, there is some degree of order in the system. The definition of a system itself says that "a System is a set of components working together to achieve a goal." Components cannot work together if they are not organized. This, in turn, implies that if a system is given an external stimulus there will be some change in the degree of order of the system, that is, there will be a response of the system to the stimulus. Every system responds to such stimuli. The "Organizedness" of the system makes it ready to respond to them to some degree. This degree of readiness of a system to respond to a stimulus is the concept called Activeness.
What is the need to study the Activeness of a system?
Another important question is that why Activeness should be studied at all. The answer lies in the fact that the observer wants to know how far she can depend on a system and its response. The system can respond well if it has the readiness to do so and if it is stable. It is stable if it is organized, i.e., if it has order. Thus if the Activeness of a system is known, its stability and how well it can respond to the stimulus it will be given, can be gauged.
Object Oriented Component Library (OOCL) [8]
A Component Library is a repository of predefined software components which can be "picked off-the-shelf" from the Component Library and "placed" in a program. The major advantage of such components is reusability. The reuse of components leads to the avoidance of reprogramming a particular task from scratch. 
Working in an Object Oriented Environment (OOE)
Work in an OOE is done in an organized manner based upon the availability of components in OOCL's.
Steps involved in working in an OOE
The steps involved in working in an OOE are:
[2] 1. Identify candidate components, 2.
Look up components in an OOCL, 3.
Extract components if available, 4.
Build components if unavailable, 5.
Put components in the OOCL, and 6.
Use components in a software project.
Problems in working in an Object Oriented Environment (OOE)
The problems in working in an object oriented environment with respect to accessing components from an OOCL include:- If the OOCL does not contain the required component, the component may be available at another location, in which case the programmer has to search these other locations. The locations may be local, such as in another OOCL, or remote, i.e., on a server in a network or at a website on the World Wide Web. Accessing such locations requires a large amount of time which leads to the deadline for the software project getting delayed.  The component may not be available at all in the OOCL or at any other location, which leads to the need to develop this newly required component again adding to the possibility of a schedule overrun.  The OOCL may not be organized well leading to the waste of time spent in searching for components in the Library.  The non-availability of the component undermines the overall concept of reusability itself.
Factors involved in measuring the Activeness of an OOCL.
There are three major factors upon which Activeness of an OOCL is dependent. These include availability of components, access time of the component and the "Organizedness" of the OOCL.
Availability of Components.
The component is either available in the OOCL or it is not available at all. If the component is not available then the Activeness of the OOCL is simply 0 with respect to that component otherwise it is 1.
Access Time of a Component.
Time in which the component can be accessed is dependent on the type of environment through which the component is made available to the programmer working at a workstation. The types of environments are:  Local environment (on a desktop)-which may be:
 Command Line Interfacee.g., JDK 1.3
 Integrated Development Environment with a Graphical User Interface -e.g., VC++  Remote environments which may be:- A networked environment  The Internet
"Organizedness" of an OOCL.
The "organizedness" of an OOCL is dependent on the type of organization of the OOCL which may be:  Hierarchical  Search based  Drop down list within the IDE for which it is necessary for the programmer to know the name of the component she requires.
The Component Activeness
Quotient (CAQ). The CAQ is dependent on the factors given in section 5. The value of A c may be 1 or 0 depending upon whether a component is available or it is not available. The value of R l depends upon the method followed by the OOCL to make components accessible to the programmer. The faster the method, the greater is the weightage of the method and greater is the "organizedness" of the OOCL. The access time t can be obtained experimentally by observing programmers at work.
Advantages
The advantages of the CAQ include:
 Improvement required in the "Organizedness" of the OOCL can be gauged depending upon the value of the CAQ.  Comparison between OOCL's can be made and the one with the maximum readiness may be chosen for a given project.  Direct impact of an OOCL on schedule of the software project can be gauged numerically in the form of the CAQ since the faster the programmer can access components the faster the coding can be done and more the chances of meeting the deadline.  Stability of the software can be gauged as indicated by the value of the CAQ since the software will be more stable if more components are available in the OOCL and if more components can be reused. Higher the value of the CAQ, more stable is the software.
Disadvantage
The CAQ may have some error because it is subjective and stochastic in nature.
Applications of CAQ
The CAQ can be applied in the software industry wherever software development work is conducted in an OOE to gauge the effectiveness of providing an OOCL to a programmer.
Conclusion
Thus improvements in the OOCL can be made based on the value of the CAQ. The stability, organizedness, availability and responsiveness are features of the OOCL which can be enhanced by taking indications from the CAQ. Further work will be done by the authors of this paper in this direction in the form of a case study.
References
[ 
